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^ (54) Title: BIAXIALLY ORIENTED POLYESTER FILM AND MAGNETIC RECORDING MEDIUM 

(57) Abstract: A biaxially oriented polyester film for magnetic recording media, wherein (1) the film has a width-direction di- 
\e mensional change of 0.40% or smaller through 72-hour treatment at 49°C and 90 %RH under a machine-direction load of 170 
^ (g/12.65 mm), (2) the film has a crystellinity of 27 to 45%, (3) the width-direction thermal expansion coefiicient at (xlO*/"C) and 
O width-dvection moisture «q>ansion coefficient ah(xlO^/%RH)ofthefihnsatisfytherelationship(ati-2arh);S4S,(4)thefihnhas 
O a width-direction thermal shrinkage of 0 to 0.7%, and (5) the film has a thickness of 3 to 7 flm. The film is useful especially in 
^ digital data storage of the linear track type. It is less apt to produce errors caused by track shifting due to tape width fluctuations. 
^ and improves output properties. 
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(57) mn-. 

(1) iSa^|B»C17 0 (g/12. 6 5min) <D^mt:i)^i-f. 4 SIC, 9 0 5gR 
( 2 ) )VJi.(DU^m'i 2 7 4 5 

(3) ^7^;i/Aoi|i:^i6j(QM^j^3g|g|S:a t (x i O'Vt:) .htis^ss^ 

&ah (XlO-V9gRH) ©H«5*J (at + 2 ah) ^4 5 

(4) uy^jvAomi^^oWiimm^o^o. 7%t»o, ^ut 

(5) J|t**«3-'7MmT*'5 
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PCT/JPOO/03780 



/}?Ux;^5";i/7-f ^M^I^^Wf^ iii*^e.ami5iii«^ffl, 

\Z^-oX^-7.y^JVJ^^<DWi^-^^hmL^>h(DttSi'DT^>^o QIC, DL 

vis. z.nibo^^^it\z\%. mM§m.{t\z^^^(Dt.. ii53g:/3TT?ieiiaji5ao 

^(D^m^iw±^\^^t.. Y^v^-tn^^\^m^v. mss^^^ox^-^^^ 
^fSo #{c, mm<Dm^. T"--:fwmmmit\z^^x'T--^m^^n<r^ 

#M¥5 - 2 1 2 7 8 y^^^tCtS, li:^lB]<^-\'>^/^ (EM) ^^ZSm.-^[^ 
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(D^y^m (ET) t^^tl^n^ 5 0 kg/mm2i^±:i3J:t;C7 0 0 kg/mm 
'i^±-r*0, Mi'>^^(^it (ET/EM) dU. 1~2. OTSO, 7 0*0 

ffi^fsm:^^ 6 5 % fc«aTT 1 i^itt^ (Dm:^\^<oi^mmi)^ o . o 

2%U^TTfeO, IS!:;^|6j(Z5iail03g^ (at) ibn OXl 
■?-bT^:^|n]C7)S^i^55^iC (ah) ^^l 5 x l Q-^ X%RHS^TX'$)^—^ 

ai^i5riiwo9 9/2 94 8 8^(ctt, m-:^\^<Dmmmm^a t (X10-« 
/t:), ^;^i^(DMSJ^3i^icQ!h (xio-V%RH) ^^zsm:^i^iz^m^ 

M^i^r^ii^mnmizM'r^m:^\^<Dimmp (ppm/g) ^©rBiCTiHic; 

(a t+ah) 

l^P ^10 

1 0 

^^hyyi7rniz^^3L^-i!)^^±i.m<t^-omi]Wi&^\^±-^'^^z.ti}i'v 

(1) )Vh.(Dm^-^^(D^.m^mn.lmm^'^K)2. 7 kg©ltaSr:tWU 
T4 9'C, 9 0%RHT7 2^ffi^Sb^c<J:#, ^mm^O^y ^ )Vim\Z^\^^X 
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±tmmMn-:^\^tiM.^'r^:^\^(D^fmi\:f)^ 0.40 %£/.T"r as o , 

( 2 ) Ig^fkS;^? 2 7 ~ 4 5 %TS «9 . 

75«-5x 1 0-«-'+2 ox 1 O-VrolSStC^O, '7^;PA®{c*5ViT±IB 
^^«^?^;^[pItfi3^T^:^rSlcDM^J|^?g#|^ah*^> 5X10-6-^+20X1 
0-V%RH<^ISHlCa&0:*iO (at +2 ah) <^)fii^^+ 4 5 x l 0 -^OTT 

(5) y'<)uj^m^f)^3'^7 p,m(Dmmiiz&^. 

M^f^3j?Ux5^U'>5^^:75^i/-h, jj^ux^^i/wy^^l/— 3i?u:^5^i/ 
>^Uy^U-h. 4^Ux^i/>-2. 6-:h:7i$'i/>>?:^7;v#4^>'l/-h, 
UX5^l/>-o, iS-tfX (2-i^D;i.7xy^'» X:$'>-4, 4' -5^;?!j;i/ 
■^^i^U- J:CJCc:ne) U x;^x;woi^3gL#ftcD 2 a£4±d> ^75:?)*m 

-&#:^^#tf§C:t*«T5. C:n^C04'Tt)5j^UX5^1/>7^l/7:§'U-h. 7j?U 
Ji^U>-2, 6-i-y^U>i^i3)\^:^^i^U'-h. 7j^UX5^1/>- a. j3-h* 
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7, #f3^f*b<ttO. 5 1~0. esoDfecoTa^^. 

ttl'-lOnm, $ 6fCtt2- 1 0 nm, iRplC 2 ~ 8 nmT^S 
il<h>OW^bl.>, ^^-D^fc. WRz (10A^2p±^ffi$) «3 0~2 5 0nm. ^ 
e>^C^d:3 0 — 2 0 0 nm, i}#{C3 0~1 5 0 nm-e^SC<i:;&5Sf*bli. C1<D^ 
15 ®m$WRa75n 0 nniJ:0:*:#Vi, feSVi«WR z 1 5 0 nmJ;0:^^Vi^:, 

©OTffi^WR a*n nm^^. ^§Vi«WR z 7)^3 0 nmT^^Tc&^i:, 

20 </^-r)TL$-5o 

MIBx|4gBlRjJi?UxXx;Py^;i'AO#^?Eg'l4M{S!l 
^fiiJ) <D^®a$WRa (ifvM^i^a^), WRz (.IQi^^nn.^) «mjs 
:7>f;UA©J®'g-> mflBbfeattSSr^ttSMCO^Mm^WRa, WR z ii^WW 

ICPlDT^^o ■ebTC:(7Di^'&, ^©S^WRa, WR z (Z){M1|m^m#tt<h 

«5~2 0nm, $ etCJ*5- 1 5 nm, i|#tC8 — 1 2 nmTfe§c:i:5&^ 
KFSLVi, fj^-o^Tc. WRz (lOji^^i^a^) Jil0 0~3 0 0nm. 
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ttl00~200 nm, ^(Cl 5 0~2 0 0 nmXh^Zti!)^^^^^^. Z.(Dm. 
®ffi$WRa7&^'2 OnmJ;D;^#V\ ^-SV^fiWR z ;&«3 0 0 nnick D:^^Vi<i:, 

lA. IB. mivA. mivB(D7tm^^mr^mmm'i&T mxit. 
ts^^)>. mit^^y. mmtDVi^'^yj^. -mit^^muE). 

^«tt15giK[^<&'^W$itS^^. ^if§5t^®¥J^i(S@«$f*l^<(iO. 0 5~0. 
8Mm, $e.(C$f*U<«0. 1-0. 6Mm-C^D, #(C^ff^b<«0. 1~ 
,0. 4MmTa&S. S^;i<7)»«$fSb<t^0. 0 0 1~1. 0**% (5t?f4^U 

-7-), $e>{ci^*b<tto. 0 1-0. 5«a% (*f3}?u-7-), j|t(c»*b< 

«0. 0 2-0. 3a«% (M3J?U*7-) T^So 7>f ;^Act'^C'^W$■& 
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-lOOnm, $e>(w$f^L<«5~5 Onm, iKftC^f « 5 ~ 3 0 nmT 

$>^o iff*b<}io. 5~4oma%, $e>{' 

nm, i|#(Ciff^U<«3~2 0 nmTabSo 

$f*L.<tl4~6 d^M^jJ/n MmSr®;^'5 <h, "r—ZfM^iimK 
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lmm2^D2. 7 k gO?^M&^^tbT4 9*0, 9 0 %RHT 7 2^PB^^5[lSb 
10 5%OT. #Jc?f*L.<fio. 3%OTT^5o c:(D^^fl:;&?o. 4%J:0;/^ 

15 2^^BJo=:$itii5[n]7}?Ux;^5^;U:7^;i/A(Z)^^^fcm*2 7~4 5%, $f^L< 

20 *L'<?^V>o 

7%> cfcD^ff*L<«0~0. 5%, #tC$fSb<«0~0. 3%l?^-5o eiO 
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^^\ol(Ot^^B^%^a t*5- 5X1 0-*~+ 20X1 0-VC(DlSH{c*0, 

y ^ jvAm\z^^>x±um:^\^<Dmmm^^^ ah;&?+5xio-«~+2ox 

1 0-V%RH(Dt6ffl{C^D;5iO (at +2 ah) CDM*^+ 4 5 x 1 0 
Tafe-S, (a t + 2 ah) ©M«^ $jF*L/<ti+4 0X1 Q-^OTT^D, 
(c:$f*b<«+3 5X 1 O-^OTT^fe-S. (at +2 ah) CDM^USXlQ-e 

so TOffi!|^fC*3ViTl 2 0-1 6 orcoiaSiBHJCO. 0 5 m J /m g Je;± 

iffSb<HO. lmJ/mge^_h, $e»{C$f*U<«0. 

2 m J /m g i^±<D|Kig?&^-r. 

±IB^tSft^t:^|nj^it3^T§;^|p] (WJ\^) <D-V>y^«4GPae;±. 
$e>(C«5GP aJs^Jt, 1#lc:6GPaU)l±Tab§c:^:f&^$fSbVi, ^rB]o-v> 
i^^*«4GP a*«T^Si:, U-7 h^-y i& 
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L<«4?UxX5^;K7)S!|}.^^ (Tm:*C) (Tin+7 0) X:(DMMxnWi\^. 

nnmtx^x^mwy ^ •^fo\z^m^wy^)VJx^-fm]pi (wt^m 

'^1titm:^0l) \Z (Tg-lO) ~ (Tg + 7 0) X:(Dmm. mV. Tgr/l^U 

(-^mf)m:^i^<Dm^\z\t=.mm\tm^^tf3i^) tcxg- (Tg + 7 
0) x:(Dw^xmM<Dmmzmwv. •$^\zmmmT^:^m^m^^xnm'r^z. 

^odw^bvi, 9 0-2 5 oxz<Dmmm^^. i^rcmmmfnu 

1-6 0^(D$BHf^*^ 5)^86 S<i:«kVio 

•fy^f)^^m'Aiimmwm<Dm^\z. mm—mmwm^m^^^z.ii^x^^o ^tc 

%(DT«7^vio -e^j^^*. ■^i^\zwmw'\i^±mc\r^m^\z\t. mm^mmEti(D± 
$d,~mmwy^)VJ^\z'o\^^x. (Tg + 20) - (Tg + 70) x:(DWLmxm^ 
mv. •^^\zz.<Dmsi!!immM^Ki i o--4ox:M\^^Mmxm^\^^rz\tm:^\^\z 
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■^\^\zmwL. m:^\^<Dm^m'^mwmm^4. o~6. om. m:;i^\^<Dm^i^ 
^mw^m^3. 0-6. oi^\ztr^^ti!}^tif^v\^\ 

(Tmit:) :^ViL/ (Tm+7 0) 'COM^Tif tBU. ^7^ti2ae/.± 

(US) -'nmwy>f)i'M.<D}fm^-^\mmizmmo^mmm^mm 

(i7U->o izj:^m:^[^(Dmmim i^v-zn iz^^^mmitf}m&xn^-^ 

tii^^cktx^'it^t, &j^(Dj;:^\zi.xm&'^nrc%(Dx$>K). f}^'D^m^n^o 
(1) ir>^^ 
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y^}\^A^U,n®l 0mm, ScmfC^D, ^^y^mi 0 Ommfcb 

T^I^SjI^I Omm/m i •5^-^— hiiSS 0 Omm/m i nT'f hP> 

(2) (WR a, WRz) 

WYKO*fcM#^M^=^^7cm$f|- (NT- 2 0 0 0) ^ffiViTa'J5tf&^2 5 
f&>^^®IS2 4 6. 6MmXl87. 5wm(0. 0 4 6 2 mm") ©^#{3 

T, (n) 1 oj^±Tii!i5t$fTVi, m^-^mzmm-^tirzmmimvy h 

iZ^K). "f'M^i^fe^ (WRa), *3j;CJCi o.'^^i^ffl^ (WRz) ^-^ib^o 

(A) 4''M^i^ffi$ (WRa) 

m n 

WRa=Ti 2 I Z^;,-Z I / (m • ii) 
CdT, Z= 2 2 Z ^^t/ (m • n) 

Jc= 1 J =1 

Z J fet3:a!l^;^f6] (246. Qtim). -eniitttrf S^^Ir] (187. 5 Mm) 

(B) 1 QA^i^m.-^ (WRz) 

tf~i^ (Hp) (Dm>:^t)^^5^t^ (Hv) (7)^Vi;5r>&^e,5^2:tO, -^-O 
^i^m^^WRz iTS. 

(Hpi+Hp2-*-Hp3+Hp4+Hp5) - (Hvi +HV2+Hv3+Hv4 +Hv5) 

WRz- 

5 



(3) ^mm&'i'o^i^m.m 
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^ 1f— (Centrifugal Particle Size Analyz 

e r) srffiv^Tay^TSo %^n^^>L^mm.^%i:.\z%m-^^^=f'<r>^^ 

h^<r>^m.h<nmm.^mi)^^s SO-tj^A— lr>h (mas s per can 

(4) i|>i;^|6j(^^iR^iS^ 

;l'A(7)iii§:^IfiJfcS$*?j3 0 cm, til cmT^t)mUfe7>r JUAS^l^MTAtl. 

fi^!asB&©s^ (Lo) tmsk'mk<r>^-^ (ld ^^^T^iR«s^&^«e) 

So 

f^M2^= (L 0-L 1) ox 1 0 0 [%] 

(5) (a t) 

7^;i/A+)->:/;i/$7-<;i/Ai|g:;^iPitc::g$ 1 5 mm, iJiSmmtc^omb, * 

3g31XiaTMA 3 0 0 0 fC-fe-/ h b, ^^#H^T, 6 0 "CT 3 0 ^^-W^liSU, 

#tasT©-tj->y;ps<£S'j^b, ^^^j;oia^^3im (at) <&^m-r§. 

a!t={(L2 -LI ) / (L 1 XAT)} +0. 5X10-«(j^) 
ddT, LI : 4 0'C^CD1f>::^;i/S (mm) 

L2 : 6 0t:^O-tf->y;i/fi (mm) 

AT : 2 0 (=6 0-4 0*0 

(6) (ah) 
y^)\/h,-^y':f)\/'^y^)VlM:}jn\Z§i^\ 5mm, itismmic^oaib, 

*^31XSaTMA3 0 0 OtC-fe-/ hL, ^^^H^Td^?*, M^3 0%RH, ^ 
J:i;sm7 0%RH<Z)— ^(C^*., -^(DNF0i:^>:;^;K^>S$'^S!I5tb, ^^SlfCT 
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ah= {(L2 -LI )/(Ll. XAH)} 
CICT, LI : 0%RHB#(^+|->7';i/:g (mm) 

L 2 : 7 0 % R H^ODIJ- (mm) 
AH : 4 0 (=7 0-3 0%RH) 

mM2 3X:. 0%©|§ta^T{-*5l.iT, *il2. esmm (l/2-r> 

5^) Jc:;^U^;/ hL;^:7^;i/A (S^SOcm) Sriai fc^TaO{Cii<y h-r-So 
f3i^. 12.65 mmlC7> U h hrciV->:fMt^mmzxm:^\^(D^mi!)mM 

z(D^mxy ^ }V2^(D)fm (t)^— :^«@jt) izy ^)iA<Dm^-^m(Ds^wisiM 

mmr)2. 7kg<DaD^t?tt, ^(D<l:#0>'^;i/A<75i|i (LD <£:^-x>X 

(*#: : 3 10 0^, -fe>1f- : 3 0 6.0 M) tdTSMJtf 

^O^, 49'C (120° F) X9 0%RH(DiilMiS5MTT> JtffllJ (t)5 — 

;^f^@^) \zy^jv2^<Dm^:^\^(DwmmmmD2. 7kgcDaD$ott, 7 

2hr (3BFb1) ^aSL/t^. MOSrSlD^b, M2 3*0, MS5 0%O#H 

^TT2 4h rHiibfe^, nu. y^)VA(D)^m i%^~:&\tm^) i::i7 0 

g (6oz) C0«0^&-Ot-t> -e(D<i:#07W';UA0i|i (L2) ^=^r-X>7.Ml/ 
tf-:51-»J^i§ (2^^ : 3 1 0 OS. ■fe>-y— : 3 0 6 OM) {CT^'J^^o 

it (aw) j^^^o^mr-So 

Q!W= {(L2 -L 1) /L 1} X 1 0 0 (%) 

(8) 
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d-d a 

B^<t,m (%) = X 10 0 

d c—d a 



5 CCTd : yyfJVAOmm. d a : im^^m. d c : M^^^ Tafe^o 

a?gS=l. 3 2 5 g/cm3, dc:igS^^=l. 4 0 7 g/cm^iibfe, 

(9) h^^y^rn (x^-l^-h) 

^X^TDv-/iraMML4 5 0 OB. Q I Cfflv7.xASrfflViT, TI2^# 
10 ^CTX^-^-^S:SlJ^TS. 

Current =15. 4 2mA 

Frequency :0. 2 5 MHz 

Location=0 

Th reshold :40.0 
15 Bad/Good/MAX : 1/1/1 

Tracks : 28 

fd:i3, x^-i/-h^tj, mMvrzh^yC7^ (=2 8) (D^i^m-^mr. 

^^lilCC, 1 0%RHOiaagTTlB^bfe^4 5"C. SO^RHCDia 

^#2:23^. 5 0%RH©iaSltT"e|S^Lfem4 0*C. 60%RH<^MM 
0I^PBm5gL.^ff$-&, 2 3'C, 5 0 %RH(D?a^lSTfCglb, 2 4^ 

© : X^— l^— htib 

o : x^-i^- h«w^;i>^\ mm±mmMv 

(10) :^^7.m^Jk (Tg) 
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m^m->X^A (^m^^mm SSC5200, DSC220{C-fe!yhL, 
^mMM^-n 2 0 "C/m i n O^MMmximL. ^-X >(C^ili^;&«^n 

(11) ©i^tr-i^cD®fix^;p4=-* 

Wr) SSC5 2 0 0, D S C 2 2 0 {'ir-y h ^^m^X2 OX:ym i n(D 

EH (B) <£2 8. SmJ/mgiL/T, ^3^J6^. 
®|^x:^i;i/^~«= (A/B) X28. 5mJ/mg 
^M^l 

^m'^mo. e umomm'^jii^'yAm^^o. o 2«»%. ^t^iiago. i 

;<7;P3}?=^^v'-hil:l 8 O'CTSI^fB^^iSbJ^cm. l¥m«>fc^y/'^-lc:#^$&L, 3 0 

mm±-:^^ D 8 3 0 'CO^Si^^cDg^^^t-^-tClTmbT 5 . 1 miZMW 
b, ^ViTX7^>i$'~JC#^»&L, 1 2 5'CtCT^;^l6]{C4. 8fgM#b 

rc, $e.tC5I^iggViT2 4 0t:Tl O^PBlf^HJtbi/bm, 1 2 0'C{CT«l;^|pllC 
1. 0%9ftl^S^b, J?^>.4. 5 wmO-|fii3|oI>'-f ;i/A<£#feo #&n^ 
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vi^T^-Ht^m (AWx;i/ais<D-x:;^^va.-;wL) smmu^mpi. im 
mt tf-;i^-s^m If 1 5 mm^ 

h;wx> 5oa»s{; 

^ ^;ux5^;i/^ b > 5 0 fi»gp 

D^4^1j-y > 5 0 a«g|5 

Jloei4^!^^±M®^UX5"W>- 2, 6 -:^:7^I/>v^;^j;W7}^=it^>'l/- h 
'7 4)\^h.<hYxmz.mmm^^. 5Mmi:/^SJ:-5tC|^^b, 2 . 5 0 0 

-^iftS (^£E2. OOON/cm> MS8 0*C) SfrVi, 
Ho>tn-;u$ 5 5t:(D::i-->'>«f IC3 BTOgb^, 

1;:12. 6 5mm (=l/2<>^) 

1^ pim-ftTj^ U 1/^5^ >«tli 6 0 M«g|5 

< V v'T^- h^b'&J^ 1 8 fiasp 

>'U3~>:t-1';i' 0. 5S«g5 

^^;UX5^;i/^ h > 2 5 0 fia§l5 
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mmm2 

1 afi%^WbfcBMffl3j?'JX9^U>- 2. 6 -i-y^ Vy-Ji3)\i!^^-yV- V 
^f^Sgbfcc c:04^'JX5^1/>-2, ^—yy^Vy'yti)\/i^^i/V—V(D^V 

h 1 8 0 "C-e 5 ^M^iiUfc^, 2 #colf m^^i^y /\--ic:-€-n^*tl#^j^L, 
^SIlMSS 0 Ot:T^il!llL, v;i'^-x':z7f:-;i/KM^m:$^-r^fflV^TA®i:B 

mm±;^ck 0 8 3 0'C<^^MtS^<D#^ijSit~:$^~JCTJnl^UT 5 . 4f&lCM# 
$6(C5I^Ml^iT2 2 O'CTl OWI^H^b;^^, 1 2 0"CJCT^[6l{C 

2 (n>Kmm^^mL=^-^^^nM o . 3 /imcD^^e/ u tiw^ 0.25 

^iSittS^fCJt, spi^ilSigO. l/im<7)^Jt^'>U*0. 0 iai:%$ffiV\ 

2 0 0 "c, jo^o^^mm^^ 2 . 0 % icT-si^/^^iiiSFy 2 
illcLT, ]?^5^4. 5 Mm(Dz:$ih@BiSj:7^;wA^#7t. #e>n:!t7^;UA(^i' 
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vrz^>"^mizf3:^^z)\zmmwmm:^^zmmwmm^mmv. mmM^2 0 
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